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(54) CAMERA 
(57)Abstract: 

PURPOSE: To enhance automatic focusing(AF) 
accuracy at the time of trimming and to obtain a 
photograph having high image quality even at the time of 
trimming photographing in a camera capable of 
trimming. 

CONSTITUTION: Information on optical zooming in the 
case of AF is stored in a memory in a photographing 
lens. Information on trimming (electronic zooming) is 

similarly stored in the memory, and the defocusing I .,„ r,f _| ~ 

amount of the photographing lens is corrected in the ^ 1 ez'-::i.? 

case of performing electronic zooming. For example, 

focusing detecting areas FA, FA1, and FA2 are all 

effective when electronic zooming(EZ) is 1.4-power, but 

it is only the FA that is effective when EZ is 1.7-power. 

AF action is performed based on such information as is written in the memory. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the camera which can trim this invention - being related -- further -- detailed ~ 

a lens - it is related with an exchangeable trimming camera. 

[0002] 

[Description of the Prior Art] A trimming system is a system it enabled it to print on field A' of the 
printing paper 12 which extends Field A in the case of a print, and is shown in this drawing (b) by 
copying the information which pinpoints the predetermined range A in the image formation field B of 
the film 10 shown in drawing 1 (a), i.e., some fields, into the predetermined part 1 1 of the emulsion side 
of a film 10. Speaking concretely, recording trimming information on the predetermined part 1 1 of a 
film 10 in a code counterpart lump unit by the form of a code signal at the time of trimming mode 
photography, in the case of a print, by the reader, reading this information and performing expansion 
zooming with a printing equipment according to that information. In addition, trimming information 
leads the light of the light emitting diodes LED1-LED3 turned on based on a code signal to the 
predetermined part of a film 10 through optical fibers 13, 14, and 15 at the time of shutter release, as 
shown in (c) of drawing 1 , and it is copied by the film 10 by exposing the predetermined part 1 1. On 
these specifications, expansion zooming using this trimming information is called "electronic zoom", 
and the camera corresponding to such a trimming system is made a "trimming camera." And the ratio of 
the diagonal line length of the field pinpointed by the electronic zoom over the diagonal line length of a 
film is made a trimming scale factor. 

[0003] On the other hand, when the taking lens has a variable power function, variable power of the 
taking lens is made "optical zoom." About zooming by this taking lens, the information on the proper for 
the automatic focus (henceforth " AF") by the taking lens or the scale factor is memorized by the 
memory in a taking lens. 
[0004] 

[Problem(s) to be Solved by the Invention] With a possible camera, when both the above optical zoom 
and an electronic zoom performed an electronic zoom, they might be unable to be satisfied with the 
information, i.e., the information on optical zoom, memorized by the memory of a taking lens of the 
condition of AF. That is, since the information memorized by the taking lens is the information on about 
when using only optical zoom, when an electronic zoom is used, it is because the effective fields on a 
film utilized differ. This invention solves such a problem and aims at offering the camera which can 
improve more image quality at the time of using an electronic zoom. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the camera of this 
invention trimming - possible and a lens with the exchangeable body of a camera, and a taking lens 
removable on said body of a camera The memory in which the information about the optical zoom of 
said taking lens and the information about trimming which were prepared in said taking lens were 
written, A focal detection means by which the light which is prepared in said body of a camera and 
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passes said taking lens performs focal detection, It is prepared in said body of a camera, and has the 
composition of having the control means which amends the amount of defocusing obtained with said 
focal detection means, based on the information about the optical zoom of said taking lens currently 
written in said memory, and the information about trimming. 
[0006] 

[Function] Since AF in consideration of an electronic zoom can be performed by using the information 
for electronic zoom similarly memorized in said memory to the information on the optical zoom in the 
memory prepared in the taking lens according to such a configuration, also when an electronic zoom is 
performed, a high-definition photograph is acquired. 
[0007] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. Drawing 2 is the 
block diagram showing the whole one example circuitry of this invention. In this drawing, the contact 
groups 231-236 prepared in the mounting section 22, and 241-246 connect electrically between the 
circuit 20 within the body of a camera, and the circuit 21 in a taking lens. Many circuits of all that a 
microcomputer (henceforth a "microcomputer") 25 is a control means which controls this system, and 
are described below operate under this microcomputer 25. A power source 26 supplies a constant 
voltage to the circuit 21 in a taking lens at many circuits of a microcomputer 25 and the circuit 20 within 
the body of a camera, and a pan. The photometry circuit 30 carries out A/D conversion of the 
photometry photo-electric-conversion value (an equivalent for photographic subject brightness) by the 
photometry component (un-illustrating) which performs a TTL photometry, and sends it to a 
microcomputer 25 as information (BV-AV0: AV0 is the open diaphragm value of a taking lens correctly) 
about the photographic subject brightness BV. The exposure control circuit 31 controls the drawing 
device (un-illustrating) of a taking lens, and the shutter style (un-illustrating) of a camera by the 
instruction from a microcomputer 25. The AF circuit 32 consists of the focal detector (un-illustrating) 
which performs focal detection, and the lens drive control circuit (un-illustrating) which performs the 
drive of a lens. A display circuit 33 displays photography information, such as exposure mode of a 
camera, an exposure control value (a diaphragm value and shutter speed value), a frame counter value, 
and a focus / un-focusing. At the time of the focal detection under the light, the fill-in flash circuit 34 is 
turned on, when focal detection is impossible. The film speed information circuit 35 sends film speed 
information to a microcomputer 25 based on the DX code read in the film cartridge of the film with 
which the camera was loaded. A switch SI is turned on by one-step pushing of a release carbon button 
(un-illustrating), and turns on a switch S2 by two-step pushing of a release carbon button. An oscillator 
circuit 36 supplies a pulse to a microcomputer 25. Moreover, the film memory 37 stores trimming 
information etc. in a film 10 ( drawing 1 ). The finder control circuit 38 controls the finder motor 
rotation direction and the amount of drives for a finder drive by the instruction of a microcomputer 25. 
Next, the mounting section 22 is explained. The mounting section 22 consists of the body side mounting 
23 of a camera, and the taking-lens side mounting 24, and six pairs of electric contact groups 231-236, 
and 241-246 are prepared, and it has come to be able to perform serial communication between the body 
of a camera, and a lens in this example by circuit connection which is described below. The 
microcomputer 25 within the body of a camera The clock output terminal SCK for serial input/output, 
The input terminal SIN which reads the output data from a taking lens serially It has SOUT which 
transmits a focal distance signal to the zooming control circuit 46 (after-mentioned) of the output 
terminal CS which orders it the drive stage of the circuit 21 in a taking lens, and the circuit 21 in a 
taking lens. Contact 232 of the body side mounting section 23 of a camera Clock output terminal SCK 
Mounting contact 233 Input terminal SIN Mounting contact 234 To an output terminal CS, it is the 
mounting contact 235. It connects with the output terminal SOUT, respectively. Mounting contact 231 It 
connects with the power source 26 through the resistance 27 for short circuit protection, and is the 
mounting contact 236. It is grounded by the earth line of the circuit 20 within the body of a camera. 
[0008] A taking lens presupposes that it is a zoom lens. The RF encoder 40 of the circuit 21 in a taking 
lens detects the focal distance in which an actuation setup is done by the photography person, i.e., a 
RIZARUTANTO focal distance, (RF). The zoom encoder 41 detects the focal distance of a taking lens. 
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a decoder 42 — clock output terminal SCK of a microcomputer 25 from — a clock pulse is counted and 
decoded. The addressing circuit 43 chooses the signal from said RF encoder 40, the zoom encoder 41, 
and a decoder 42, and specifies the address of below-mentioned ROM44. The proper information about 
the taking lens with which this ROM44 is carried in ROM44 is beforehand memorized for every 
address. Said addressing circuit's 43 assignment of the address of ROM44 outputs the information 
memorized by the address to parallel from ROM44. The P/S conversion circuit 45 changes into a serial 
signal the parallel signal sent from this ROM44, minds the mounting contacts 243 and 233, and is the 
input terminal SIN of a microcomputer 25. It outputs. The zooming control circuit 46 controls the motor 
rotation direction for zoom and the amount of drives of a taking lens. In the circuit 2 1 in a taking lens, it 
is the mounting contact 241. It minds and is a constant voltage VCC. Mounting contact 246 It minds and 
the earth line is connected. 

[0009] Drawing 3 is the decomposition perspective view showing the configuration of the outline of the 
optical equipment for focal detection used for this invention. It sets to this drawing and is TL1 . TL2 The 
exit pupil location of two different taking lenses is shown, respectively. Moreover, exit pupil locations 
[ TL / TL and / 2 ] 1 It is in the location of distance PZ1 and PZ2 from the schedule image formation 
side FP, respectively. And the visual field mask FM is arranged near said schedule image formation side 
FP. Rectangle opening E0 oblong in the center section of the visual field mask FM It prepared and, on 
the other hand, the longwise rectangle openings E01 and E02 are formed in both sides. Each rectangle 
opening E0 of the visual field mask FM and the flux of light which passed E01 and E02 pass a 
condensing lens LO, and L01 and L02, respectively, and converges, the re- image formation lens plate L 
was arranged by the longitudinal direction in the center section ~ re — it was arranged by image 
formation lens pair LI, L2, and both sides in the lengthwise direction, respectively — re — image 
formation lens pair L3 and L4 And L5 and L6 It has. The re-image formation lens LI - L6 It is the 
plano-convex lens of the same radius of curvature altogether. In the drawing mask AM, they are the re- 
image formation lens LI - L6. It extracted to the corresponding location and openings A1-A6 are 
formed. This drawing mask AM is arranged so that it may stick to the flat part of the re-image formation 
lens plate L just before the re-image formation lens plate L. CCD line sensor P0 The CCD line sensors 
P01 and P02 are longwise arranged oblong in the center section of a substrate at the both sides of said 
substrate, respectively, and he is trying for the array direction of a re-image formation lens pair on the 
re-image formation lens plate L and the direction of said CCD line sensor to become the same. The CCD 
line sensor (henceforth "AF sensor") P0, and P01 and P02 have two light-receiving element arrays, the 
1st and the 2nd, respectively, and they are made to carry out photo electric conversion of the two images 
in which re-image formation was carried out by the recombination lens pair on AF sensor separately. 
The block AF enclosed with a drawing middle point line shows AF sensor module. As the optical 
equipment for focal detection of an above-mentioned configuration is explained below, it detects a focal 
location. A chief ray h3 and h4 The flux of light for the focal detection outside an optical axis from the 
photographic subject in the field besides the optical axis of the included taking lens carries out incidence 
to the visual field mask FM, passes the rectangle opening E01 so that it may separate from an optical 
axis at an angle of predetermined to an optical axis, and it carries out incidence to a condensing lens 
L01 . The flux of light for the focal detection outside an optical axis which carried out incidence to the 
condensing lens L01 converges while being bent with a condensing lens L01 at an optical-axis side, and 
it is drawing opening A3 of the diaphragm mask AM, and A4. It passes and is the re-image formation 
lens L3 and L4. Incidence is carried out. Re-image formation lenses L3 and L4 The flux of light for the 
focal detection outside an optical axis by which incidence was carried out is this re-image formation lens 
L3 and L4. It converges to the AF sensor P01, and re-image formation of the image of a pair is carried 
out on the AF sensor P01 . Similarly, it is a chief ray h5 and h6. Incidence is carried out to the visual 
field mask FM so that it may separate from an optical axis at an angle of predetermined, and the flux of 
light for the focal detection outside an optical axis to include is the rectangle opening E02, a condensing 
lens L02, diaphragm opening A5, and A6. And the re-image formation lens L5 and L6 It passes, and 
converges on said AF sensor P02, and re-image formation of the image of a pair is carried out on this 
AF sensor P02. On the other hand, it is a chief ray hi and h2. The flux of light for optical-axis top focal 
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detection from the photographic subject in the field which contains and includes the optical axis of a 
taking lens is the rectangle opening EO on an optical axis, a condensing lens LO, the diaphragm opening 
Al, and A2. And the re-image formation lens LI and L2 It passes, converges on said AF sensor PO, and 
is this AF sensor PO. It turns the re-image formation of the image of a pair up. Thus, the focal location to 
the photographic subject of a taking lens is detected by searching for the physical relationship of the 
image which makes the pair of three pairs of re-image formation connected on the AF sensor PO, P01, 
and P02. 

[0010] When drawing 3 and drawing seen out of the finder shown in drawing 4 are made to correspond, 
it is the AF sensor PO. Shaft top focal detection field FA The AF sensors P01 and P02 support the focal 
detection fields FA1 and FA2 outside an optical axis, respectively. In this drawing, the broken line 
shows the trimming range by the electronic zoom. 

[001 1] At drawing 3 , it is said exit pupil TL 1. Al 1, A21, A31, A41, A51, and A61 which were shown 
with the broken line above, Exit pupil TL 2 In A12, A22, A32, A42, A52, and A62 which were shown 
with the broken line above They are the drawing opening A 1 of the diaphragm mask AM, A2, A3, A4, 
and A5, respectively. And A6 An image when back projection is carried out by a condensing lens LO, 
and L01 and L02 is shown. Namely, the diaphragm opening Al, A2, A3, A4, and A5 And A6 The flux 
of light for focal detection to pass is an exit pupil TL 1 . And TL2 The range through which it passes is 
shown, therefore, the flux of light which will carry out incidence to the AF sensor P0, and P01 and P02 
if the back projection images All, A21, A31, A41, A51, and A61, or these A12, A22, A32, A42, A52 
and A62 are settled in the exit pupil TL of a taking lens - a taking lens ~ receiving — a mole cricket ~ 
**** „ there are nothings and a high focus precision can be acquired, in this invention, it mentions later 

- as - as the information on various lens propers - the AF sensor P0 of said throat, and P01 and P02 ™ 
a mole cricket ~ it comes out and ROM of each lens is made to memorize by making into AF propriety 
signal whether for it to be [ which does not have ** ] impossible whether it is usable 

[0012] Drawing 5 is the drawing opening Al of said drawing mask AM to the exit pupil side of the 
taking lens with which classes differ, A2, A3, A4, A5, and A6. It is drawing showing a condensing lens 
L0 and the back projection images A12, A22, A32, A42, A52, and A62 by L01 and L02. Drawing 5 (a) 
shows the case of a lens with a large exit pupil, the flux of light for focal detection which all back 
projection images can pass along the inside of an exit pupil since the exit pupil is large, and carries out 
incidence to the AF sensor P0, and P01 and P02 - all - a taking lens - receiving ~ a mole cricket - 
**** „ it is [ nothings ] and is usable. Namely, focal detection can be performed by all the focal 
detection fields FA shown in drawing 4 , and FA1 and FA2. This is shown in the "lens with a large exit 
pupil" of the after-mentioned table 1 . Drawing 5 (b) is the case of a lens with a small exit pupil, for 
example, the taking lens equipped with a tele converter etc. hits in this case, since the exit pupil is small 
« a taking lens ~ a mole cricket «****-- the flux of light which can carry out incidence to AF sensor 
without things is only the flux of light for optical-axis top focal detection, and focal detection can be 
performed — focal detection field FA of drawing 4 only -- it is (refer to Table 1 "a lens with a small exit 
pupil") . Drawing 5 (c) shows the case (drawing is a shift lens) of the lens which changes in the direction 
where an exit pupil location is perpendicular to an optical axis like a shift lens, the focal detection field 
which becomes effective by focal detection when a shift amount is 0 ~ FA only ~ it is — although - a 
shift amount increases with XI and X2 (0<X1 <X2) - it is alike, it takes and an effective focal detection 
field also changes (refer to Table 1 "a shift lens"). Drawing 5 (d) is the case where an exit pupil is a 
variant lens like a reflective telephoto lens, the slash section ~ a reflecting mirror (secondary mirror) 
sake - the flux of light - a mole cricket -- a **** part - it is ~ the flux of light for focal detection on an 
optical axis - AF sensor P0 incidence « it cannot carry out « focal detection field FA It is impossible to 
perform focal detection (refer to Table 1 "a reflective telephoto lens A type"), on the other hand, the 
reflective telephoto lens shown in drawing 5 (e) - a reflecting mirror - the flux of light ~ a mole cricket 

- since the **** part is small ~ the flux of light for optical-axis top focal detection ~ AF sensor P0 
Incidence can be carried out (refer to Table 1 "a reflective telephoto lens B type"). As mentioned above, 
since it changes with classes of taking lens, respectively, it is memorized by ROM in a lens as 
information on a lens proper (AF propriety signal) which focal detection field becomes effective at the 
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time of focal detection. Moreover, apart from this information, the judgment of AF propriety signal 
adoption / rejection is made at the time of electronic zoom use. this — the taking lens itself - the flux of 
light for the focal detection outside an optical axis — Kel - although there are nothings, since an 
electronic zoom was performed, when the ranging data besides an optical axis become unnecessary, it is 
directed whether the data is disregarded. 

[0013] Table 1 indicates AF propriety signal to be an effective focal detection field (FA, FA1, FA2) (P0, 
P01, P02) by the class of taking lens, i.e., effective AF sensor. The part of an electronic zoom is the 
information by the taking lens at the time of using an electronic zoom, and the scale factor of an 
electronic zoom (EZ). AF sensor arranged corresponding to the focal detection field and it which are 
expressed with "O" among the table can be used for focal detection. AF propriety signal is 8-bit data, 
and is expressed with the front Naka hexadecimal (Hex). 

[0014] Drawing 6 shows relation with the focal detection result under the light of an image surface best 
location and AF sensor, and near-infrared light. Left-hand side is the direction of a taking lens (the 
direction of +), right-hand side is the direction of a film plane (the direction of -), and an axis of ordinate 
Y expresses image quantity with the shaft with which the axis of abscissa X met the optical axis. 
Although the location indicated to be a drawing axis top is a location with the most sufficient image 
formation engine performance of the image formed of axial Uemitsu (it is parallel incident light to an 
optical axis), if it is made for a film plane to be in this location in a camera, the aberration engine 
performance to axial outdoor daylight (incident light which inclined to the optical axis) will worsen. 
Then, it constitutes so that a film plane may be located in the location (image surface best location) 
shifted more slightly than a shaft in consideration of axial Uemitsu and axial outdoor daylight. The 
aberration curve shown as an image shows the best location of the image contrast by the actual taking- 
lens transmitted light. On the other hand, effectiveness equivalent to the drawing value of a taking lens 
becoming large as a result since focal detection is performed only using the flux of light for optical-axis 
top focal detection or the flux of light for the focal detection outside an optical axis as mentioned above 
produces AF sensor, and the aberration engine performance on AF sensor becomes good rather than the 
aberration engine performance of the whole taking lens. - mark (optical-axis top focal detection field) 
and ** mark (focal detection field outside an optical axis) have shown the focal detection result by this 
AF sensor on the graph shown as the bottom of the light or near-infrared light. The focal detection under 
near-infrared light is as a result of the focal detection under the near-infrared light floodlighting, 
although near-infrared light is floodlighted from the fill-in flash circuit 34 ( drawing 2 ) established in 
the body of a camera when the focal detection by the light is impossible. This fill-in flash circuit 34 may 
be established, the equipment, for example, the electronic flash equipment, of the camera exterior. Thus, 
gap exists between the focal detection result locations and image surface best locations by AF sensor, it 
shifts by image quantity further, and an amount changes. Then, amount of gaps **SBON and **SBOFF 
which are shown all over drawing by this invention, **sbOFF, **IRON, **IROFF, and **irOFF Like 
above-mentioned AF propriety signal, it memorizes to ROM in a taking lens, and is made to perform 
amendment to an image surface best location (electronic zoom 1.0). "ON" of a subscript is the focal 
detection field FA which performs focal detection using the flux of light for optical-axis top focal 
detection. It is the related amount of amendments and is "OFF" of a subscript. It is the amount of 
amendments about the focal detection fields FA1 and FA2 which perform focal detection using the flux 
of light for the focal detection outside an optical axis. Since fields FA1 and FA2 are located to an optical 
axis in a symmetric position, they can be amended using the same amendment data. **SB is the amount 
of gaps of the amount of defocusing of a focal detection result and an image surface best location by AF 
sensor under the light, and is **sbOFF. It is the difference of the focal detection result by AF sensor in 
the optical-axis top under the light, and the outside of an optical axis. **IR is the amount of gaps of the 
focal detection result by AF sensor under near-infrared light, and the focal detection result by AF sensor 
under the light, and is **irOFF. It is the difference of the focal detection result by AF sensor in the 
optical-axis top under near-infrared light, and the outside of an optical axis. Since these amounts of gaps 
(**SB, **IR) change with zooming or focusing of a taking lens, the amount of gaps according to 
zooming or focusing is memorized as an amount of amendments by ROM in a lens. However, since the 
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difference (**sbOFF and **irOFF) of the focal detection result by AF sensor an optical-axis top and 
besides an optical axis hardly changes with zooming or focusing, this value is memorized as a fixed 
value by ROM in a lens. Here, the arrow head in drawing is followed and they are **SBON, **SBOFF, 
**IRON, and **IROFF. Forward correction value, **sbOFF, and **irOFF It considers as negative 
correction value. In addition, what is necessary is to have the encoder of distance as well as the zoom 
encoder 41 of drawing 2 in the circuit 21 in a taking lens, and just to specify the address of ROM from 
the output of this encoder, and the output of a decoder 42, when making correction value (**SB, **IR) 
adjustable by focusing. 

[0015] Moreover, since it happens that it is the same as that of the time of a usual zoom being performed 
almost, that is, only the low part of image quantity will be printed if trimming is performed by the 
electronic zoom also when an electronic zoom is performed, if it is original, an image surface best 
location when the image surface best location and electronic zoom which are decided by including even 
the high part of image quantity are performed will shift. Then, as well as the time of the usual zooming 
being performed when an electronic zoom is performed, it is necessary to have it in a lens, using the 
amount of amendments as a variable data. For example, if the scale factor of an electronic zoom goes up 
by drawing 6 </A>, an image surface best location will move to a minus side (as an example, it is an 
electronic zoom the thing of 1.7 is shown in drawing 6), and **SBON will become small. **IRON does 
not change. Furthermore, when an electronic zoom is performed, in order to improve the engine 
performance depending on a taking lens (high-definition depiction is desired since it is expanded and 
printed rather than the usual case at the time of a print when an electronic zoom is performed) and to 
control depth of field, narrowing down and photo ing a diaphragm may be performed. The value of **SB 
which is the difference of the focal detection result and image surface best location by AF sensor 
changes also in that case. 

[0016] With reference to the flow chart of drawing 15, the control action of the microcomputer 25 
( drawing 2 ) of the circuit within the body of a camera is explained from drawing 7 below. First, 
drawing 7 is the flow chart which showed the main routine of control of a microcomputer 25. If a switch 
SI turns on by one-step pushing of a release carbon button, a program will be started from step #100. By 
a microcomputer 25 turning on, since it is reading of the first ROM data, the ROM data reading flag Fl 
is set to 1 by step #105. Step # A lens data reading subroutine is performed by 110. In this lens data 
reading subroutine, reading of the ROM data of a taking lens, judgment of lens wearing / not equipping, 
etc. are performed. Step # The electronic zoom subroutine which computes the scale-factor data of an 
electronic zoom and optical zoom by 1 15 is performed, and the automatic-focusing detection subroutine 
(henceforth "AF subroutine") which performs focal detection of a photographic subject by step #120, 
drives a lens, and it will be in a focus condition is performed. Step # The film speed data of the film 
cartridge inserted in the body of a camera by 125 are read from the film speed information circuit 35, the 
photometry circuit 30 performs photometry of field brightness, and AID conversion by step #130, and 
brightness value data are obtained. Step # A well-known exposure operation is performed based on the 
above data, and the obtained exposure-related value is indicated by delivery by step #140 135 at a 
display circuit. Next, it judges whether a switch SI is still ON by step #145, when turned off, it shifts to 
step #175 and a display is switched off, it reads by step #180, a flag Fl is set to 0, and it goes into 
sleeping by step #185. Step # If a switch SI is ON in 145, the ON/OFF condition of a switch S2 will be 
judged by step #150. When S2 is turned on by two-step pushing of a release carbon button, well-known 
release actuation is performed by step #155, and the information corresponding to EZ (electronic zoom) 
scale factor calculated by step #1 15 on the film as shown to drawing 1 in step #160 is written in. Step # 
It waits to turn off a switch SI by 170, and above-mentioned step #175 or subsequent ones are 
performed. Step # IfS2 is OFF in 150, it will return to step #110 and the flow after reading actuation of 
lens data will be repeated again. 

[0017] Drawing 8 is the flow chart of the lens data reading routine of step #1 10 of drawing 7 . ROMs in 
the lens with which lens data are stored are 8 bit patterns. Step # It reads by 205, the predetermined 
value n is set to a serial data counter (N) as the number of data, and the ROM data for 1 byte (8 bits) in 
which the current lens condition by zooming or focusing is shown according to the write-in subroutine 
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to RAM within the below-mentioned body of a camera by step #210 are written in RAM in which it was 
prepared in the body of a n piece camera. Since the 1 st reading was completed now, it reads by step 
#215 and a flag Fl is reset by 0. Lens wearing / data ICP for non-equipping discernment is stored in the 
head address of ROM. Step # If said data for discernment are judged by 220 and it is equipped with the 
lens, the lens flag F3 will be set to 1 by step #225, and a return will be carried out by step #230. If not 
equipped with the lens, the lens flag F3 is set to 0 by step #235, and it is AF flag (FAF) at step #240. A 
return is carried out and carried out to 1 which shows that AF actuation is not performed. 
[00 1 8] Drawing 9 is the flow chart of the write-in routine to the body RAM of a camera of step #2 1 0 of 
drawing 8 . This is a routine which reads the data in [ ROM ] a lens and is written in RAM within the 
body of a camera. First, it is the ROM data storage head address mO to the address pointer (M) of RAM 
at step #305. It sets. RAM of the body of a camera as well as ROM by the side of a lens has 8-bit 
composition. Step # The number of bits 8 is set to a serial counter by 315. Step # If the output terminal 
CS of a microcomputer 25 is set to L by 320, serial communication will be attained between the body of 
a camera, and a lens. Step # If 1 is set as a serial port control register (SCKC) by 325, a clock pulse will 
begin to output from the clock output terminal SCK of a microcomputer 25. If 8-bit serial data is read 
into RAM, 1 will be subtracted from a serial data counter (N) by step #330, and it will judge whether the 
value of N is 0 in step #335. Since all the ROM data that hit the number set to the serial data counter 
were read and the writing to RAM of the body of a camera was completed when it was N= 0, the return 
of the output terminal CS is carried out and carried out to H by step #340. When the writing to RAM is 
not completed, it returns to step #325 and the following ROM data are read. 

[0019] The lens information which the after-mentioned table 2 was read from the inside ROM of a lens, 
and was written in RAM of the body of a camera is shown only within the data used for an example, and 
the address is attached for convenience. (Adjustable) It is shown that a certain information is a variable 
data from which the data changes with zooming, focusing, and electronic zoom, and a certain 
(immobilization) information shows that the data is a fixed value, the lens information on the RAM 
address 1 - above-mentioned lens wearing / information ICP that it does not equip ~ it is ~ the lens 
information on the RAM address 2 - open F value AV0 it is . The lens information on the RAM 
addresses 3 and 4 is the amount of amendments of gap for AF explained by drawing 6 . The transform 
coefficient K of the RAM address 5 is what broke the amount of lens drives by the amount of 
defocusing, and it is used for computing the amount of lens drives required for a focus from the amount 
for lens control of defocusing obtained by focal detection actuation which mentions later. AF propriety 
signal with which the lens information on the RAM address (i+1) shows the propriety of use of three 
above-mentioned AF sensors is written in. The RAM address (i+2) and (i+3) are the amounts of 
amendments for AF under the light of drawing 6 , and near-infrared light, respectively. Although the 
lens information on the RAM address (i+4) is the shift amount of a shift lens, when a lens is not a shift 
lens, it is being fixed to the shift amount 0. It is written in whether the electronic zoom propriety signal 
of the RAM address (i+5) has a taking lens possible for an electronic zoom to what time. For example, if 
this value is 0, an electronic zoom is improper, and if it is 1 .4, an electronic zoom to 1 .4 times is 
possible. Moreover, whenever it is a certain specific value, it will consider as immobilization for the 
greatest possible scale factor with the body of a camera. If it does in this way, since the taking lens with 
which an electronic zoom is always used only for the maximum scale factor can be designed, it becomes 
possible to equip with a very compact taking lens compared with the usual taking lens. When an 
electronic zoom is performed and the F value corresponding to an electronic zoom of the RAM address 
(i+6) is the taking lens with which an F value serves as adjustable, the corresponding F value is written 
in. Moreover, with the exposure when not performing an electronic zoom, when the exposure data 
corresponding to an electronic zoom of the RAM address (i+7) perform an electronic zoom, exposure 
does not suit, or while performing the division photometry, the data of surrounding exposure being 
disregarded so that it may not be dragged by exposure of the unrelated circumference are written in. The 
electronic zoom use limit multiplier for the lens information on the RAM address (i+8) to restrict the 
scale factor of an electronic zoom is written in. As shown in drawing 16, it is prepared between the body 
side mounting 23 of a camera, and the taking-lens side mounting 24, and a converter 50 is a signal line 
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SIN. Upwards, an arithmetic circuit 51 is connected to said arithmetic circuit 51 again, and it has 
ROM52. A converter 50 is a lens system to change a focal distance by equipping between a taking lens 
and the body of a camera. The proper information on a converter 50 is written in ROM52 in a converter 
50. For example, there is a trimming camera in which an electronic zoom is possible to twice, and either 
of the data of Table 3 is remembered to match each taking lens by ROM44 of a taking lens. When a 
direct camera is equipped with a taking lens, the data memorized by ROM44 restrict the possible range 
of an electronic zoom. When equipped with said converter 50 between a taking lens and the body of a 
camera, since the data of either of the data of Table 4 are memorized by ROM52 in a converter 50, by 
the arithmetic circuit 51, the data of Table 3 which each lens has are multiplied by the multiplier, and it 
transmits to the body of a camera by making a result into the electronic zoom possible range. Moreover, 
you may make it raise the engine performance by narrowing down a diaphragm of not only a limit of the 
usable range of an electronic zoom by Table 3 and Table 4 but a taking lens, and making an open F 
value dark. The information on the open F value changed by the converter 50 also in that case is 
transmitted to the body side of a camera. 

[0020] Drawing 10 is the flow chart of the electronic zoom routine of step #1 1 5 of drawing 7 . This 
electronic zoom subroutine calculates a predetermined electronic zoom scale factor and the focal 
distance of optical zoom from the RIZARUTANTO focal distance (set as the finder) which the 
photography person set up, and carries out zooming of the taking lens. The optical zoom scale-factor 
data OZ and the electronic zoom scale-factor data EZ which are used with the flow chart are the value of 
0-1, as for OZ=0, the focal distance of a taking lens shows that it is a wide edge, for example, 24mm, 
and OZ=l shows that the focal distance of a taking lens is a tele edge, for example, 48mm. Moreover, it 
is shown that EZ=0 does not set up the false photography scale factor according [ a trimming scale 
factor ] to actual size (full-screen print), i.e., an electronic zoom, and EZ=1 shows that it is twice (one 
fourth of the fields of a full screen are extended twice, and it is a print) the trimming scale factor of this. 
Moreover, the scale-factor data RZ similarly used within the flow chart are data with the same semantics 
as OZ and EZ, and take the value of 0-2 corresponding to the RIZARUTANTO focal distance RF which 
is a focal distance by which a manual setup was carried out. For example, in RF=24mm, it is [ at RZ=0 
and RF=48mm ] RZ=2 in RZ=1 and RF=96mm. EZ is first initialized to the scale-factor data OZ and 0 
by step #405 and step #406. Step # The RIZARUTANTO focal distance RF, i.e., the focal distance by 
which a manual setup was carried out, is detected from the RF encoder 40 by 410. Step # In 415, said 
scale-factor data RZ are determined from this RIZARUTANTO focal distance RF. Step # In 420, the 
scale-factor data OZ and EZ are calculated as OZ=EZ=RZ/2 based on the determined scale-factor data 
RZ, respectively. Step # The electronic zoom scale-factor data EZ check using the data into which it was 
inputted from the taking lens (or converter) whether it is the usable range for the taking lens by 425, and 
if it is O.K., if the value of OZ and EZ remains as it is and is not O.K., it will set the maximum scale 
factor of an usable electronic zoom as EZ with the taking lens by step #430, and will reset up OZ by the 
operation of OZ=RZ-EZ by step #435. Then, zooming of a taking lens is started in step #445. Step # It 
judges whether the signal ZL which shows the current focal location of the taking lens detected with the 
zoom encoder 41 by 455 is in agreement with the optical zoom scale-factor data OZ. It waits, and if in 
agreement, after applying brakes to said motor for 10ms by step #465, the power source of a motor will 
be turned off by step #475, and a return will be carried out by step #480, until it is in agreement. 
[0021] Drawing 1 1 is the flow chart of AF routine of step #120 of drawing 7 . First, it is the AF flag 
FAF at step #505. It has distinguished whether it is 0. FAF When not equipping with a taking lens by 
step #240 of the lens data reading routine shown in drawing 8 , or when a lens will be in a focus 
condition or focal detection disabling like the after-mentioned, it is the flag set to 1 . That is, flag FAF 
When it is 1, since it is one of whether it is equipped with the lens, or they are already a focus condition 
or focal detection disabling, focal detection actuation is not performed, but a return is carried out by step 
#585. Step # It is the AF flag FAF at 505. When it is 0, the fill-in flash flag F5 is seen whether be 1 in 
step #510. When the fill-in flash flag F5 is 1, in order to perform focal detection actuation which used 
the fill-in flash, it progresses to step #540, and when F5 is 0, it progresses after step #520. Step # The 
integral of each AF sensor P0, and P01 and P02 is performed by the well-known approach by 520, and 
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integral data are dumped by step #522. Step # The subroutine of a focal detection operation (after- 
mentioned) using said integral data is performed by 524. Step # Low KONFURAGU FLC for focal 
detection good / improper decision covering all the fields determined by said focal detection arithmetic 
subroutine by 530 It sees. Step # It is FLC at 530. Since I hear that focal detection cannot be performed 
[ in / every / a field ] if it becomes one, after setting the fill-in flash flag F5 to 1 by step #532, focal 
detection actuation using a fill-in flash is performed henceforth [ step #540 ]. Step # It is FLC at 530. If 
it is not 1, the amount arithmetic subroutine of defocusing under the light (after-mentioned) will be 
performed by step #535. Since it is one of whether the contrast of a photographic subject is extremely 
low, or the brightness of a photographic subject is extremely low in many cases, in the focal detection 
actuation using a fill-in flash, it emits light first by step #540 that it is judged by the above-mentioned 
focal detection operation that focal detection is impossible in a fill-in flash with a built-in body of a 
camera, and it performs the light-receiving integral of AF sensor step #542. Then, after switching off a 
fill-in flash by step #544, integral data are dumped by step #546. Step # The focal detection operation of 
548, and low KONFURAGU FLC of step #550 The judgment is the same as that of above-mentioned 
step #524 and step #530. Even if it uses a fill-in flash, when focal detection actuation cannot be 
performed, in step #552, an alarm display with focal detection impossible at a display circuit 33 is 
performed, and it is the AF flag FAF at step #580. A return is carried out and carried out to 1 . Step # It is 
Flag FLC at 550. When it is not 1, the amount arithmetic subroutine of defocusing (after-mentioned) 
which used the fill-in flash by step #555 is performed. Thus, if the amount of defocusing can be 
calculated in either under the light and a fill-in flash, the amount arithmetic subroutine for lens control of 
defocusing (after-mentioned) which calculates the amount of defocusing required for a lens drive will be 
performed from two or more amounts of defocusing obtained by step #560 step #535 or #555. Step # In 
570, it judges whether a current lens location is in a focus condition based on the amount of defocusing 
obtained by step #560, and if it is in a focus condition, it will progress to step #576. When it is not in a 
focus condition, it is step #572, and from the transform coefficient K memorized by said amount of 
defocusing and ROM, the required amount of lens drives is computed, a lens is driven by step #574, and 
it changes into a focus condition. Step # It is the AF flag FAF at step #580 after performing in 576 the 
display which shows that it is in a focus condition to a display circuit 33. A return is carried out and 
carried out to 1 . 

[0022] Drawing 12 is step #524 of drawing 11, and the flow chart of the focal detection operation 
routine of step #548. First, the focal detection field FA shown in drawing 4 by step #605 and the focal 
detection operation of every FA FA2 are performed. Two light-receiving element arrays, the reference 
section and the criteria section, are formed in this FA, the AF sensor P0 corresponding to FA1 and FA2, 
and P01 and P02, respectively, a focal detection operation performs an operation, a correlation 
operation, etc. of the contrast of a photographic subject using the signal of these light-receiving element 
arrays, and the data about the amount of defocusing which is data required for focal detection, the data 
in which the dependability of focal detection is shown are created. In addition, what is necessary is just 
to use the approach for which these people have applied in JP,60-4914,A about more detailed control. 
Then, in step #607, four kinds of low KONFURAGU FLC, and FLC1, FLC2 and FLC3 are reset, 
respectively. Low KONFURAGU is a flag which shows whether focal detection is unable to be possible 
based on the result of a focal detection operation, and if it is 1 and it is an impossibility [ focal 
detection ] and 0, it shows the condition in which focal detection is possible. On the other hand, AF 
propriety signal memorized in [ above-mentioned / ROM ] the lens is a signal which specifies an usable 
focal detection field with the configuration of a lens irrespective of a situation as a result of a focal 
detection operation. Step # Based on the result of the focal detection operation to the AF sensor P01 
arranged corresponding to the focal detection field FA 1, good/failure of the focal detection in the focal 
detection field FA 1 are judged, and if focal detection is possible, if focal detection is impossible, low 
KONFURAGU FLC 1 to FA 1 is set to 1 by step #61 1 as it is 610. Step # 615 and #616 are Field FA. 
Step # 620 and #621 are the flows of decision that focal detection of a field FA 2 is possible / improper, 
and a low KONFURAGU setup. Next, AF propriety signal is seen among the lens information stored in 
RAM within the body of a camera by step #625, and if data are n 00H", it is "01H" in step #630, it is 
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"02H" in step #640, and it is M 03H" in step #650, and it is "04H", it progresses to step #660 step #670 
(refer to Table 1). If the focal detection by the focal detection operation is impossible in all the focal 
detection fields that look at whether focal detection was unable to be possible with reference to low 
KONFURAGU to the field, and are specified by AF propriety signal in the field specified that AF 
propriety signal is effective in each flow, it is low KONFURAGU FLC. A return is set and carried out to 
1 . On the other hand, if at least one field in which focal detection is possible exists, a return will be 
carried out as it is (it continues being FLC=0). For example, when AF propriety signal is "02H", it is FA 
as a focal detection field. FA2 will be specified and good/failure of the focal detection by the focal 
detection operation are judged based on low KONFURAGU FLC2 and FLC3, Step # If it is judged that 
FLC2 is 0 in 650, it is the focal detection field FA at least. Since I hear that focal detection is possible 
then, a return is carried out as it is. Step # If FLC2 becomes by 650 and FLC3 becomes zero by step 
#652 also in 1, since focal detection is possible, by FA2 at least, a return will be carried out as it is. In 
the case of 1, over all fields, since it is that focal detection is impossible, both of low KONFURAGU of 
a field is low KONFURAGU FLC at step #654. A return is carried out and carried out to 1 . The same is 
said of the case of other AF propriety signals. 

[0023] Drawing 13 is the flow chart of the amount operation routine of defocusing under the light of 
step #535 of drawing 1 1. By this routine, the amount of defocusing in each above-mentioned focal 
detection field is computed in order. Step #710-# In 720, the amount of defocusing in the focal detection 
field FA 1 is computed. Step # Low KONFURAGU FLC 1 corresponding to FA1 is seen by 710, and if 
FLC1 becomes one, since the focal detection by FA1, i.e., calculation of the amount of defocusing, is 
the impossible, it will progress to step #730. If FLC1 is not 1, in step #715, it is based on the result of a 
focal detection operation, and is amount **epsilonof defocusing 1. It computes. As explained using 
drawing 6 , a certain gap exists between the image surface best location which is an actual film plane, 
and the focal detection result in AF sensor. Therefore, amount **epsilonof defocusing 1 obtained by the 
result of the focal detection operation based on the output of AF sensor An image surface best location 
cannot be shown correctly. Then, the amendment operation for uniting a focus with an image surface 
best location by step #720 is performed. Namely, following operation 

**epsilonl-**epsilonl+**SBON+**sbOFF — Amendment is performed by (1). Here, they are 
**SBON and **sbOFF. It is the correction value explained by drawing 6 . Similarly, step #730-#740 are 
the focal detection field FA. It is the calculation flow of the amount of defocusing, and the following 
operations have amended amount **epsilonof defocusing 2 obtained based on the result of a focal 
detection operation. 

**epsilon2 -**epsilon2+**SBON - (2) field FA Since it is focal detection using the flux of light for 
optical-axis top focal detection, it amends only using **SBON. **SBON is a variable data. They are the 
same as that of (1) type moreover, as follows [ step #750-#760 are the calculation flow of the amount of 
defocusing in the focal detection field FA 2, and ] as an amendment operation. 
**epsilon3 -**epsilon3+**SBON+**sbOFF -- (3) [0024] Drawing 14 is the flow chart of the amount 
operation routine of defocusing which used the fill-in flash of step #555 of drawing 11. Since a flow is 
the same as that of the amount operation routine of defocusing under the light of drawing 13, it explains 
only within an amendment operation. Near-infrared light is projected on a photographic subject as a fill- 
in flash, and in receiving the near-infrared light reflected from a photographic subject and performing 
focal detection, different amendment from amendment of the amount of defocusing at the time of the 
focal detection under the light for the chromatic aberration of a lens is needed (refer to drawing 6 ). 
Focal detection field FA using the flux of light for focal detection on an optical axis Amount 
**epsilonof defocusing 2 by the obtained focal detection operation Amendment is performed by the 
degree type. 

**epsilon2 -**epsilon2+**SBON+ (ax**IRON+b) - (4) Here, although **IRON is fixed data by the 
electronic zoom, it is strange good data by zooming or focusing, a is amount of amendments **IR0N' 
and wavelength of 800nm in the wavelength of the fill-in flash (near-infrared light) used by this 
example. It is the correction factor which shows a ratio with amount of amendments **IRON when 
using infrared light. Amount of amendments **IRON memorized as lens information is 800nm. Since it 
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is the amount of amendments, it is the wavelength of 800nm. When a fill-in flash with the wavelength of 
an except is projected, amendment corresponding to the wavelength is needed. It has the ratio of 
**IRON' and **IRON as a correction factor a because the chromatic aberration of a taking lens changes 
in line type and this ratio seldom changes also with zooming or focusing in an infrared wavelength 
region, b is **IR correction value of the infrared light property in the use near-infrared wavelength of 
AF sensor module (block AF part of the dotted line of drawing 3 ) used by this example, i.e., AF sensor 
module. This correction factor or correction value of a and b is memorized by E2PROM within the body 
of a camera (un-illustrating). On the other hand, amendment of amount of defocusing **epsilon obtained 
in the focal detection fields FA1 and FA2 using the flux of light for the focal detection outside an optical 
axis is as follows. 

**epsilon-**epsilon+**SBON+ (ax**IRON+b+**irOFF) -- (5) **irOFF They are the fixed data which 
do not change with zooming or focusing, and electronic zoom. 

[0025] Drawing 15 is the flow chart of the amount operation routine for lens control of step #560 of 
defocusing of drawing 1 1 . First, AF propriety signal is shifted to each flow according to reception and 
its data among the lens information stored in RAM of the body of a camera in step #905. For example, 
when AF propriety signal is M 00H M , the amount for lens control of defocusing calculates by ** epsilon=f 
(**epsilonl', **epsilon2', **epsilon3') of step #910. a function -- f --**-- a number -- a focus -- 
detection — a field - defocusing — an amount --**-- epsilon — one --'--**-- epsilon — two -'-**- 
epsilon — three — ' — from — being effective — defocusing — an amount — choosing — predetermined ~ 
evaluation — an algorithm — following — a lens — control --**-- defocusing -- an amount ~ computing 
- although — this invention - a summary - not being related « since ~ a detailed explanation — not 
carrying out . When AF propriety signal is "01H", it is the focal detection field FA at step #920. Let the 
detected amount of defocusing be the amount of defocusing for lens control as it is. Also when AF 
propriety signals are "02H", "03H", and "04H", according to each flow, the amount for lens control of 
defocusing is computed. In detail, it is stated to JP,61-55618,A for which these people already applied. 
[0026] In this example, although explained based on the taking-lens exchange type camera, you may be 
LS camera which performs focal detection through a taking lens. Moreover, when the information on 
those lens each is memorized in the converter and it is equipped with those lenses through a converter so 
that it can respond, also when the taking lens does not have the information corresponding to an 
electronic zoom, you may make it output information from a converter. (Following margin) 
[0027] 
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[Effect of the Invention] As explained above, according to this invention, not only the information on 
optical zoom but the information in the case of performing an electronic zoom is memorized by the 
memory of an exchangeable taking lens. Therefore, a high definition photograph can be acquired by 
performing AF using the memorized correction value for electronic zoom also at the time of trimming. 

[Translation done.] 
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znmi'yxmfez r^x-Aj 

k(Cf&. iOM&VyXfcJ&X-SVT'teHILT 
14, fti^yX&M^g^fcJ: 6 (&T r A 

Fj kS? ) ntzihefflXffiimjfi* W&wsXftn* 

[0004] 
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* * y -(ClBltSfiT V ^flMBHII^^X- A <0flHB« 

fc&nifctffcofc. oio, »»vyxteiE*SitT 
v^flBBi^X-A^fettfflti^tcov^TOW 
VFX-A£Jflvvfc*£, 7-fy^±T 

14, £<0J:3fcra»&IKfcU tt^X-AfcttJBLfc* 

^B«& J: 0 J: < -T 4 i k IPC* 9 SrJfffi-fS 

io ik*awfc-t*. 

[0005] 

[|«H«:IIfife1-4fcitoO*R] ±ElW*51iai-*fc 
ft. 9I4, h >J 5 ViTWCJ^ol^XX 

uotim:* > 7*#k , b^tis^ * y^mzmm^m 
mvyxb, mztmuyxmvh-htz. msmu 
yxn%&x-Mzm?h / mt bus yyizm-tift 
mmr&ti\tz*izv-t. mi**y*mzm\ft> 

ft, HulBSI^I^yXS:®^-ri,3e^=toTm^aiS:fi : 
20 **y-fc#&&*ftTU*«rK^I'yX<0ilS£X- 

AtBWiflHst b >j s yrizm-f&ttmizm^x . 

[00063 

<Dfe-X*U-rt<03t^X-A<0lf«tc«UT. HUHcW 

si^^u-mzmmtix^im^x-^m^m^m 

tPtrtWC* «^X-A*tr ! 5r->Jt*&fcaiS*c^9 

30 

[0007] 

20k»»w yxrtm»2i k o^ti w y h«22fcR»t 4. 
a7t^gf231~236, RV241-246fc J: 

fc5-5 ) 2514, ^v-XxA^'Jffll-r^Sil^St-J) 1 ), 

jutjcjs^ * mmmi^x zwia yy&jxm'et 
40 h^oiztcnx^h. wmw^'i-zyi'iRrftity* 

ftl*lEg&20<OifH]S&, 5fetca»I/yX|*illlB21t=Jg« 
JI*«»tt. SB*D3»30li, TTLMft&moWdt 

S) *A/DSMUTW9fWMEBVt:|SW-4nWII (IE 
«fc{iBV-AV0: AV0(±«^l/yX<7)^»K0ffl) 
tLXv-iay25^%h. fSft}IMfllIllK31U. 
25*^^^-ca^^yX^t9«Sffl (^HiS) aw* 
^9<0^v^«fll (Tll^) 0«H*PS:fT J Sra. AFE 

so v yxvmmvftts: o v y xmmvmm, < ) * j 
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25CSH!,. X-f -yf-SmUj-Xtf^y <o- 

gffLS^TON-tS. -!1SIIlS&36li, -74^25^ 
/l/X£$&-f3. 7^;UA^<^'J-37ti. 
A10 (Hi ) fch U $y/tf*8l?£fB*t§-i2:l> i>OT'*> 
& . 7T^fy /$i|WlHl!S38(i ,7^3 y25co^t J; *3 

?w yymmmco7r4 yy^-fnmtfiftJSM 
mm.zv\w-rh. mzw> vmMz^xwmth. 

l~236SV'241~246*^(t^tl. JilTKS^I. <fc'3&@ 

sin , mm^yx^mmicommmm^m^-fhitim 
TcsRi/mzis yxftmmcox- s y;/0jffl»46 

izMjS&mm^Zfom&somzmizii ") , 

*^7*#:iiv^ybgE23W«ii232 {2?Oy?{iJ^« 

^sck t:. -7->yb»^Z33 JiA^S^siN fc, v>y 
h&£234 ttW**FCSK, 7->yhS^5 liffl** 

^yMM236 {i^X7**rtms&20cr>T-x5-f y 
[0008] tu^ixyx{±x-AuyXTfci)t-ta. 

JSS^yXftllll^lWRFxyrJ-^Oti, Ji&iCJ: 
« (RF) tttBJ-r*. X-Axyn-^41ti, 

hLTfa-K-f*. TKl/Xti5g®&&43li, 15IERF 
xyn-^O, X-Axya-^4iat/r3-^42^J5 

fc BW" § 0#fi»'##*tt t: * 4> *» t ft Ett S ft T v * 
h . 15157 F VX^ES&43^ J; o T R OM44C9#tt# 
*£Sg$:f"L&fc, ZCD&WlZimZtlX^lffimtfROM 

to R O M44*>4>i* £>ftT # WMI-f£ v U T;Ki 
f«j!3LT, -?>?yb3M243, 233£:frl-CV>r ay 
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fclltt*-*. JWl'fXrtlSHfiBlfcli. WyhtitjtOi 
1 ^^LT^IJIVCC #\ V>yh^246 iftLXT 

[0009] msa. ^mzm^^h.x^&mmm 
%%mmm®cr)M&z^ttMfmmx'hz>. mm 
iZ&^X. TLl tTL2 \tW£h'ir><F>mz>vyx<r> 

pzi, pz2ofiai3j)S. *lt, mtti&mmvv 

10 *)J^iC«»VX7FM$:IMl/C^*. flW^X^F 

ayfyti/yxLo s lok L02^^f r tui 

i«ifc:ffiws<ifciBS«^yx»Li . L2t s Wat-?- 
ti^tmumzMim^n.mm^yxnL3 , L4 a 

VL5 s L6 SrfflliT^*. SttfllUyXLl ~L6 

\t. £xffl-cD&m¥®<n¥£ii'yxx°$>& . mix 

20 ^AMtc(iStt«^yXLl -L6 (=»J6Lfc(iaWaR 
0WP*Al-A6^RttT^4. i(50g?Ovx^AM 

yirpo {iaSE<o+*»c«S(3. ccD7^f y-fey^f 

poi . P02t±MS«c9miwc$ftK-e:fi-?-' iiiea^ii 
TfcD. SSHi/>x^L±cos^fiuyxM«oiil^ 

oizix^ii. ccD^-f y-feyt (OT r AF-ty 

■9- j tS-3 ) PO , POI, P02{i, JefiW.Hl, W>2 

30 cr>2^<7)&ffik^ntti,xii ]r ).n&is\'yxmzk 

o T A F -b y^±tcS*S^ $ix^2oc7)m^S'l^ fcftm 
i -5 «: LT v ^ . ltMtmf:/n y 9 A 
F(i, AF-fey^i/a-y^^LTV^. ±a!<7)«i$; 

mskm^h. ±7ia&h3 , h4 fc-fttfa»^>x 

WiK miizttLxpmwft&x'mfrbmti&zoiz 
wtvx? FMizMiLxmma&EoiZimL. a 
yfy-^ru yXLoncASfts. ayr^i^^XLoi 

LOUz£^xmmizMt%titkbMzMmZti, ® 
*)-?X9 AM«0^DlfgPSPA3 , A4 Srg-CIIJSMVy 
XL3 , L4 iZXlftliixh. WB«U^XL3. L4 

L3 , L4 (Cj;oTAF-fey^P01'\m$$fL N AF-fc 

h5 , h6 Srt^WJ'h^C^tfiffl^i, 0f«<^« 
■C3Ktt*>^ W16 JdlcaiFv^FMte AWL, 
WPSUE02, ayry-^uyXL02, U0WPSPA5 , 
50 A6 RimmWH-yXLS , L6 ^igT. MIEAF-fey 
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y xmtm z$ts mmz & h m-m^ t> <whujjs« 

tfiffl5tmt±. *fitt±*>i©&IPI!P«EO , ayr'yyuy 
XLO , KOMnflSAl , A2 fttfBBfcUVXLl . 
L2 *neAF*ytfPO±fc*JlHtfU £*>A 

LTAF-fey-^po, poir# p 02±tattarfifc 3 »<o 
l?IS«aWfrOT««>ffiaWf*&*** i t iz X -o T . 

mis yxa)mmzmhikmwi?®.&%i\z> . 

[00 10] 03 fc, 04teJS-f77'f y^rta^jifc 
ElktJtCS-**^, AF-fey-^-PO UWiJJuftttltfR 
$FA t. AF*y^P01Rl^P02{i**l«X*(*^3S(l 

[oo in ii 3 x\ MesttbaTLi ±{c«»tsl 

JtAlK A2U A31, A4U A51St>'A61t, Stffi^T 
L2 ±(C«ctrC?SUtA12 s A22. A32, A42, A52& 
t/A62fcte. -eix-esh-iROv^^AMioKO^PSIiAi 
, A2 , A3 , A4 , A5 A6 3yfW' 
yXLO . L01, L<E£J-o-C3»S#3iUfc«£^«fc 
^■t. AP*>. ^^fflP^Al . A2 , A3 s A4 . A5 

All, A2U A3K A4U A51&tfA61$>6Hi. Al 
2. A22. A32, A42. A52M/A62fr\ ^WXCT) 
l*ajKTLflfcJRioTVVh.{f s AF-fey-^PO , PO 
K P02tAlt-f&3fcfi#\ M&l-yXlzftLTl-ytL 

6. *#H-Cli. f^-TI»J;dlcS^coi-yXll*coffif 
$8f:LT, fiEOt'cOAF-fey-lfPO . POK P02^ 
5 V vCteHJTirffi-C'fc £ A*3p?IigT* £ fr* A F ITS 
fl^fcL-T. ■Ztl^tWl/yXOROMlZsdMZikX^ 
4. 

[00 12] 05ti, WB<0H*4Jl»UyXtf5»llJ« 
Bfc»t4IWE«0*7^^AMW«i3BHP»Al . A2 

. A3 , A4 s A5RX/A6 (0, nyf y^TUy XLO 
, LOU L02fcJ:43SttlMRA12. A22, A32. A4 
2, A52&l>'A62£*-f0T'£>l>. 05 (a) li s St* 

PO , P01, P02fc7J«-63lUftttlilffl3lSRIi^raW 

uyxizttiT*7ti$>ztm<mmmTfo&. bp 

%H4tS-f^r0JKUiS«iaj«l«FA , FA1 S FA2TJ* 
jftlfcfflfcfPSr 3 iritis tttW>»ltf> 

i"3taieco^v^yXj t^sftT^i., 05 (b) 
yA- ? * Ltdmvy xmtfiz <o«*t*fc & . 
F-fey-t(cA»f-rS£i:* ? T^I.^{i. 3tW±^^! 
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/hSv^yXj ,i5(c)ii x7 hvyx^ 

o izffsmmmtf%mkmm%iffoi / z%iKt& vy 

^Oeok*JjJuSttWT^fc^*3S|ji^ai««{iFA 
*f»tT***«. 5^7M*«X1 » X2 (0<X1 <X2 

) ttm^^z^tixm^MAmmmm^iti-^ 

(*1 r ^7hWyXj #B§) . 05 (d) 

io i&v-yxnx o iz^mm.i i m<7)vyx<7)^x'h^. 
S>0. ^W±oji^^aiffl3tm(iAF-tyHfP0 fcAW 

^ t tf-ct-r. ^mtamm f a "OiMM*aj*i¥& 
tj #hs) . rmc^LT. 05 (e) Kw-rsstaja 

ZktfiVZi (SI rRHSjguyXBMT-j # 

S4r-)T^SOT, VyXS^fflffi (AFnJSfl^-) 
fcLTUyX|*I«DROM£feii§ftTV->§,, ^/; s £<7) 

mzm^x-^mma a F^jsfi^«ffl/^ 
ymtmimxai* t ti&i ^ Vrf-x-^j 

[ o o 1 3 ] m us, m^yx^mm^zi &mi%M 

30 (FA , FA1, FA2) BPt^KrAF-bynf 

(PO . P01, P02) AFnTSft^^LTV^, 

l^yxfcm^x-A (ez) 0Mmiz£&imvb&. 

S+ r Oj ■C*fc$*tTV»*JSuS«Jajfa«i:'t-iit»« 
LTiSiSftfe A F -fe ^iJMUSttlttfcfflv^ £ k VX' 

(Hex) TmfrLX^Z. 

[00 143 H6ti, flB^XhffifitAF-by-t^nr 

40 ij?u:i<o-c**. *i*ix(i^tt^-5^tt-e*ffl* { a 
r^i) T^O. «MiYii«K*ftbf . 0*«j±t^£*i 

^?^< 7 -f /i^Affl3i>«£offlBfc:»* J: 5 Hz-tt 

fti^^-fMc-fix/cfia (WO^ftS) \,zva)V 
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h5xhwftfc&HMfc*LTu.&. — AF-fey 

/77it, (3tiujijs«iaj<K«) a# aw (jt 
«ui-jftj««aj«W) tr^Ltfcs. acs^HtTtfctt 

*-><53t*tiftJt<5>*ifc«H»3CIilB34 (02) 

KfcWiaWiXUtfSqtU -?TXVfi 

BON, ASBOFF , A s b OFF , A I RON, A I ROFF 
, Ai rOFF £±»*)AF«JWlI^i:RHMC, 8101' 

yXftOROM^fB'lbT&W^Xb&S (VfX-A 
1.0) ~75*K£frS:3 i-Dfcl/OvS. JS^JIDW 

^ffiS^FA td^fflijESTftO, *^)IDFFj f4ft 

dw«ui5i«j fflffl***fflv ">t isfejsataj 4 o &&&& 

H$FA1, FA2tCP-rSffljE4T"S)l.o fSiSFAl, FA2 
it. **K»LT«»«rf4iBK:*4^-Cia|-0*liET- 
^fcfl^YtlflEfcfTS^ 4. ASBJi«r«* 

Tfcts »tfi A F -fe >yiz£ S3SUS»aaS*fc«B^X b 
fil<7)f -f 7 * fic9Xl/ft-C£> 0 , A s bOFF it 

a F-fe vwzx hmmm^t^nrnzm^ a f 

•feytf(=J;a^^mmtt7)X^fl;T'$) , 3. Ai rOF 
F it&mftTizt5V&ftm±tft$m?cr)AF-tyV 
fciS3SfaSflta3S*<Ol£'C*4. ZtihcoXlsjk (AS 
B, AI R) J±fi»l^>'XoX-S>'^*SV^i7sj— 

yy^'JCtrtrX^firfftliEftk LTl'yXfiOROM 
fcE«5iiT»r>i. 3ttlUii:3eWKOAF-fey 
*«OSfaiB*S*0>il (AsbOFF , Ai rOFF ) 
(iX- S *-/!fyy/l: J: ot?&aftL^u 

<Ot\ £Wtt(4II£ttfcLTl'>'XrtOROM£lEttS 
tlX^&. <I<IT\ H+tftfcEPCfiHT. AS BON, A 
S BOFF , A I RON, A I ROFF (4IE<5DffluEffi, A s b 
OFF , Ai rOFF im<7Mi£Mb-f l . ft, 7*- #v 
y^ti^TMEtt (ASB, AIR) Z-smtt&^i 
•£fi, 02OX-Axy3-^4lt[5]^cESfcoxy3 
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[ o o 1 5 1 a^x-Aj^'ir^hJt k * t , a 

6 , o£ 9«tX-A t i 0 h U 5 y^!&«ff **«H4 k 

aawHttv ^ Lfrr y y b £ v ^ k iz % h cox- , 
h^x MiMki^x-Atfff&^ft-o-^ k 

fr&bixT ^6 k £ t> iI®OX- S yfffiiKhtiX V > 
S b § k RWfcMjEi* "HSr-^ k LT V yXftizm 
10 -o£MtffoZ>. mUf. H6T'm^X-A<7){3$#_L#' 

^•?X-A 1.7<Ot<O^064 , t^S^") L, A S BON 
itA^<^?>. AlR0NU3E*>fc$:\<\ §A>tc, «^X 

*oa^t>AF-fc>^-fc:«J:4JSIUS«iajS 

20 Mifilffi^XbfiigircOllTfe^ASB^ffl^C-r 

[00 16] OT07*^l2l5cO7a-f-^-h2r#Hg 
LT^^5*#:|*IIl]SS^- : ?'f3y25 (02) cO$"OT»# 

4y^~fy£j^Lfc7o— -f-v-hT**). l^U-X 

y«7) i sff ba^rx >f yf-si*«oN-t 1. xy- 
t -v t#io5tro MT—?m&ji>&y -/ 

30 h-fS. Xfv7'#110T\ U-yXr-^^ja^T"^ 

-f-y^^-fs. rco^yx-r-^^ji^T'^- 

X^*/^^*^fiM#^ff ^^>il& . Xx -y r#115T- 

X-A-tf-y^-f-ySrHfrU Xt-vT#120-C»9#:W 

«UiSi«a5^^l— f-y (WT rAFiW— f-fj k5 
o) 5rHff-tl». Xf-y7"#125T^^5*f»t{cffAS*l 

x \ ■>& y a )VJ±ii- y u -y ^7 -f ;i^A!SKt-^ * 7 

40 >f^ASJtffifg[llg535*^SE^S.^. Xr7 7'#130-cay 

ytmmzjz'oti&Rm&vmK. a/d%®z?t% 

W mmHT—?Zi%Z>. *T-y7°#135T*{4kt±<7)T- 
9 t k KrAjawSSBfiWStf 4V K ft fe*ifc»aiBMR 

Xt -/7-#145TX-f 7 xSl^Jt'ONTib* d fr* 
H^L, O F F -o T V^S k £ «4*T 'y 7°#175 fcWft 
LT^&?^Tt, Xx'y7°#180-C'M^a^7 5^F15r 
OtcL-T, Xf •y7 , #185T^y-7"«®{CAS. Xt<v 
r#145TX-< vf-Sl^ONTft^tf. Xf >y7 - #150T'X 
50 -i -v 7-S2CDO N/O F F*t>gS:¥fl5£T!> . S2* 5 U U -X 
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V CO 2 $m J: 0 O N (c&-> T v ^ t # l±x 
f 7r#155T-^cOP 'J -XHftfcfPSrvv Xf -y 7*1 
60-CB 1 fc^f <fc a IC7 4)Vl±Uzx*rvTnV>X*m. 

tf. Xf ^WOTX'f •yrSia*OFF«C*40>£:f*-> 
Ts J^<OXx?7 , fl75l2»S:gfT't*. Xf -yTtflSO 
T'S2#0 F F-C*ft(4'Xf >y 7111WCR 0 . MAuyX 

[0 0 1 7] 08 (4. 0 7 <9Xf >y 7*#110iO^ yXf- 
?l^a&/i/-fy^7n-f-v ->••?$> uyXf 

-^^Sft^nT^SWyXrtcrjROMfi, 8b">y hflf 
«"C* 4 . Xr -/ 7*f205-CR*a*f - ^*fc UT U 
7)VT—?l)Vy9 (N) teBfefint-b-ybU Xf 
v7-#210Tf^^^ 9**f«J<0R AM^\W»& a»ir 

7>-f y(:&->T, X-$y^J> 3^(47*-;$:^ 

•yM #WROMfW£nffl#*5#ttrtfci8ttt:h. 
teRAMfc#*atr. itiTlHII<ott*a*3WII7U 
££>T"Xf -y 7*215*eR#&*7 5 *T1J4 Ot'Jtvh 

»lf-? I CPA^tt§ft.-CV>|,. XT-y7'#220t'l5 
KUWflfflr - ? * PJfc I . U y § ftT v Wfx 
f »TI225TVyZ79mt 1 fcLT , xf -y7'#230 
T''J *->"*4. )^yX#^*$ftX^&(m« - Xf -y 
7-#235TU>'X7 5>7?3£ OCL, Xf •yT#240T"A F 
77^(FAF) SrAFgj^qT^tLTV^V^tS:^ 

[0 0 18109(4. !28<7)X7 1 -yr#210<?)^^7*#: 
R A M^<7)## ji^-T>-07 n-r -V - b X'b h . 
,1*1(4. WyXftROMc9f-?£^a^. 
ft(ty9RAM(;:g£&tWl'-f yT*&. £-f. Xr-/ 
7"#305T-RAMCOT Yl<Xtf4V? (M) CROMf- 
*»lA3fc»«ttmO S-b-yh^*. ^.X^ftORAM 
t^yx'ffiJ^ROMfclSMcSt'-y bCOflt^C^oTV^ 
*. X7 s -y7*#315T'^U7yl'*'>>'^fct*-y b$fc8£-t 
yW. Xf-y7'#320-C, V>f 3 y25tf5ffl**8rCS*« 
LCSil* 5##fc !✓ XXSty 'J TVI^fflOT 
ft£&l>. xf •/ 7'#325r x U 7 A*- h a V I- a 

(SCKC) folimfeZtlhk. HlVltt? 
a «/ ? m^«rSCK*>^ ? a >y 9/t)VXtf\&J) IMHb 
I. RAMC8t'7 hcO^'JT^T-^^'^a^ni. 

xf vrmox'^rivr— <n) 

1 Xf •y7'#335T'NcOffi#0T'3 ! >§*>£¥'J5rt 

sftfcRfc*fc*ROMx"-*tt£TR*&**u jM 

5#ftmAM^oS&&*aWTLfc0)T\ Xf -yT* 
#340T'iii^«TCS$-H(Ctt y^-yt*. RAM^O 
S £ &*jWR7 1 X ^ *3rW»£tt . X f -y 7*#325(CM 0 
<JW>ROMr-:?fcR*iiO. 
[0 0 1 9H£f50*2f4. VyXrtROM*»fe«[»a 
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itoMT^ttaRAMfcfcfc&iftfcVVXflMgfc. 

WliffiBttfcftL-C&S. (TO t»4HWB4*<0 

f-*#'X- s v y?\ JlV'm^X-A 

wLTV^*. RAMTHW'XIOUyXflHRtt. ±3^(7) 
U>'X»» / ^a!ifflH8lCP'C» l 5. RAM7HVX 
29iVyXfm±. P^KFffiAVO RAM7H 
10 VXSmtA <F>V VXWkM. H6TR^LfcAFOfc 
«M0XK0«E*T**. RAMTKUXSOSailfiHR 

tmt2>&mmmz x -> -c» wi* v y x^fflf 

S^fcttffl^fl*. RAMTh'U-X ( i + 1 ) COl-yX 

flHBli. ±^co3-?(OAF-feyTO^ffl(7)HrsS-*-tA 
F^T51H^36«»#a4*tT^4. RAMTh'l^X ( i + 
2 ) k ( 1 + 3 ) **i-WiH6^«3tTkifiSJ^ 
%T£&ft&AF<ntift<7ffl}EMX'b&. RAMTh'W 
20 X ( i +4 ) <OUyXfffg(4s v-7bP-yXC0^7hM 

Tfo&tf. )/yXtfi/7hi<yXX'%\*$r&y7}-M.O 

^M^tlX^l. RAMTKU-X ( i +5 ) <?MH-X 

-ATOifii, misyxi)mm?<vm?x-Atf 
*imxhhfrtmz&ttix^&. vitas zcomvo 
x'btui m7-x- A^^rrft 0.1.4 -casrfUi* 1 . 4 « 

^^i^ic-r^t. «^«TX-A^'ft±fs$t't 
30 «>, 3i#<oii»U'>xtJt^r^*t3>^h4aw 

^yX$r^i-S;k*^k^§. RAM7KPX 
( i + 6 ) «SfX-A^FIIi, IW-Am 

ofefc&teFflOTXk^iaij^yxcow^ w-t 

SFfi*«#S5i*sh.-CV>*. RAMTH'UX (i 

+ 7) cO«TX-A««Stbf-^(4. iTX'-ASrtf 

flKb*«MS"f&»<0T-^*«»Sa4*i'C^*. RAM 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



QSLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




